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Amendments to the Claims 

The listing of claims below will replace all prior versions and 

listings of claims in the application: 
Listing of Claims : 

1. (Currently Amended) A photoresist composition comprising a polymer 
having a desired dissolution rate, said polymer comprising at least one 
repeat unit derived from a polycyclic olefin monomer dorivod type of ropoat 
tmit having a desired exo mole percent, where the desired exo mole percent is 
greater than or less than the an expected exo isomer mole percent for a the 
polycyclic olefin monomer from which the polycyc l ic olef i n type of repeat 
unit is derived, such expected exo isomer mole percent based on the 
thermodynamic equilibrium of the isomers of such monomer that are obtained 
from a Diels-Alder reaction used to form such monomer. 

2. (Canceled) 

3. (Currently Amended) The photoresist composition of Claim 1 , where the 
at least one repeat unit derived from a polycyclic olefin monomer dorivod typ e 
of ropoat unit has an exo isomer mole percent greater than the expected exo 
isomer mole percent for the at least one polycyclic olefin monomerr-sueh 
e xp e ot e d e xo i som e r mol e p e rc e nt bas e d on the th e rmodynam i c e quil i br i um of 
tho isom e rs of such po l ycyc l ic o l ofin monomor that aro obta i ned from a Di e ls 
Alder r e act i on us e d to form such monom e r . 

4. (Currently Amended) The photoresist composition of Claim 1 , where the 
at least one repeat unit derived from a polycyclic olefin monomer der i v e d typ e 
ef ropoat un i t has an exo isomer mole percent less than the expected exo 
isomer mole percent for the at least one polycyclic olefin monomerr-sueh 
oxpoot e d oxo isomer mo l o poroont bas e d on th e thormodynamio e qu ili br i um of 
tho i oomoro of ouch polyoyo li c olofin monomor that are obta i ned from a Dio l s 
A l d e r r e act i on us e d to form such monom e r . 
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5. (Currently Amended) A photoresist composition comprising a 
polycyclic olefin based polymer having a desired dissolution rate, said 
polymer comprising at least one repeat unit derived from a polycyclic olefin 
monomer der i ved typo of rep e at un i t having a fluorinated carbinol pendent 
group as represented by Formula A: 




where m is an integer from 0 to 5; and Z represents -(CH 2 )p- where p is equal 
to 1 or 2; and where at least one of Ri to R 4 is, independently, a fluorinated 
carbinol pendent group having from 1 to 20 carbon atoms, each carbon atom, 
independently, being substituted with Or 1. 2, or 3 fluorine atoms and where 
the oxygen atom is protected by a blocking or protective group that is acid 
cleavable; and where such at least one type of repeat unit has an exo isomer 
mole percent for the carbinol pendent group that is greater than or less than 
an the expected exo isomer mole percent for the at l oast on e polycyclic olefin 
monomer, such expected exo isomer mole percent based on the 
thermodynamic equilibrium of the isomers of such polvcvclic olefin monomer 
that are obtained from a Diels-Alder reaction used to form such monomer. 
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6. (Previously Presented) The photoresist composition of Claim 5, where 
the carbinol pendent group is selected from -(CR2)nOR\ -(0-(CH 2 ) n )n-C(CF 3 )2- 
OR\ -(CH 2 0)n-C(CF 3 )2-OR\ -((CH 2 )nO)n-CH2-C(OR , )(CF 3 )2 where each 
occurrence of n is an independently selected integer from 0 to 5, each 
occurrence of R is independently hydrogen or fluorine and where R' is a group 
selected from dimethyl ether, methyl ethyl ether, 2-methylnorbornyl, 2- 
methylisobornyl, 2-methyl-2-adamantyl, tetrahydrofuranyl, tetrahydropyranoyl, 
3-oxocyclohexanonyl, mevalonic lactonyl, dicyclopropylmethyl (Dcpm), 
dimethylcyclopropylmethyl (Dmcp) and -C(0)OR" where R" is a t-butyl, 
trimethylsilyl, 2-methylnorbornyl, 2-methylisobornyl, 2-methyl-2-adamantyl, 
tetrahydrofuranyl, tetrahydropyranoyl, 3-oxocyclohexanonyl, mevalonic 
lactonyl, Dcpm, or Dmcp group, or combinations thereof. 

7. (Currently Amended) The photoresist composition of Claim 6, where 
the exo isomer m©+ mole percent for the carbinol pendent group containing 
repeat units is greater than the expected exo isomer mole percent for the a* 
l oast on e polycyclic olefin monomer from which it is derived . 

8 (Currently Amended) The photoresist composition of Claim & 6, 
where the exo isomer mole percent for the carbinol pendent group containing 
repeat units is gr e at e r less than the expected exo isomer mole percent for the 
at l oast one polycyclic olefin monomer from which it is derived . 
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9. (Currently Amended) The photoresist composition of Claim 8, where 
the a-polycyclic olefin based polymer further comprises repeat units derived 
from polycyclic olefins monomers represented by one or more of Formulae A2, 
B and C: 




Formula B 



where for Formula A2, n' is an integer from 0 to 5 and R a , R b , and R c , 
independently, represent linear or branched Ci to C 2 o hydrocarbyl groups or 
R a and R b taken together along with the common carbon to which they are 
attached represent a saturated cyclic group containing 4 to 12 carbon atoms; 
and where for Formula B, m and Z are a as previously defined and each of R 5 , 
R 6 , R 7 and R 8 , independently, are H, a fluorine, a linear, branched or cyclic Ci 
to C 30 alkyl, alkylol, aryl, aralkyl, alkaryl, alkenyl or alkynyl; with the proviso 
that at least one of R 5 , R 6 , R 7 and R 8 is a functional group that is capable of 
crosslinking and where for Formula C, m and Z are a as previously defined 
and each of R 9 , R 10 , R 11 and R 12 , are each an independently selected neutral 
substituent selected from the group of substituents consisting of fluorines A 
-(CH 2 ) n -C(0)OR 21 , -(CH 2 )n-(CM 2 )n-OR 18 , -(CM 2 ) n -OC(0)R 17 , 
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-(CH 2 ) n -OC(0)OR 17 , -(CH 2 ) n -C(0)R 18 , -(CH 2 )nC(R 19 ) 2 CH(R 19 )(C(0)OR 20 ), 
-(CH 2 )n-NH-(SO 2 )-CF3,-(CH 2 )nC(R 19 ) 2 CH(C(O)OR 20 ) 2 , -C(0)0-(CH 2 ) n -OR 18 i 
and -(CH 2 )n-0-(CH 2 ) n -OR 18 T arid -(CH 2 ) n -(0-(CH 2 )n)n-C(CF 3 ) 2 OR 21 where each 
occurrence of n is independently an integer from 0 to 5, M can be hydrogen or 
fluorine, R 19 can independently be hydrogen, fluorine, a linear or branched 
Ci to doalkyl group or cycloalkyl group or a linear or branched Ci to C10 

fluorinated alkyl cycloalkyl group, R 18 can independently be hydrogen, a linear 
or branched Ci to C10 alkyl group or cycloalkyl group or a linear or branched Ci 
to C10 fluorinated alkyl or cycloalkyl group, R 20 is not readily cleavable by an 
acid from a photoacid generator and can independently be a linear or 
branched Ci to C10 alkyl group or cycloalkyl group, or a linear or branched Ci 
to C10 fluorinated alkyl or cycloalkyl group, R 17 is not readily cleavable by a 
photoacid generator and can independently be linear or branched Ci to C10 
alkyls or fluorinated alkyls, a monocyclic or polycyclic C 4 to C 20 cycloaliphatic 
or fluorinated cycloalkyl moiety, a cyclic ether, a cyclic ketone or a cyclic ester 
(lactone), where each of the cyclic ether, ketone and ester can be fluorinated 
or not and R 21 is defined as R 17 plus hydrogen. 

10. (Currently Amended) The photoresist composition of Claim 5, where the 
exo isomer mole percent for the carbinol pendent group is less than the 
expected exo isomer mole percent for the at l oaot one polycyclic olefin 
monomer. 
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1 1 . (Currently Amended) The photoresist composition of Claim 1 0, 
where the a-polycyclic olefin based polymer further comprises repeat units 
derived from polycyclic olefins monomers represented by one or more of 
Formulae A2, B and C: 




Formula B 



where for Formula A2, n' is an integer from 0 to 5 and R a , R b , and R c , 
independently, represent linear or branched Ci to C20 hydrocarbyl groups or 
R a and R b taken together along with the common carbon to which they are 
attached represent a saturated cyclic group containing 4 to 12 carbon atoms; 
and where for Formula B, m and Z are a as previously defined and each of R 5 , 
R 6 , R 7 and R 8 , independently, are H, a fluorine, a linear, branched or cyclic C1 
to C 30 alkyl, alkylol, aryl, aralkyl, alkaryl, alkenyl or alkynyl; with the proviso 
that at least one of R 5 , R 6 , R 7 and R 8 is a functional group that is capable of 
crosslinking and where for Formula C, m and Z are a as previously defined 
and each of R 9 , R 10 , R 11 and R 12 , are each an independently selected neutral 
substituent selected from the group of substituents consisting of fluorines,. 
-(CH 2 ) n -C(0)OR 21 , -(CH 2 )n-(CM 2 )n-OR 18 , -(CM 2 ) n -OC(0)R 17 , 



7 



PHR203-0004 US 



-(CH 2 ) n -OC(0)OR 17 , -(CH 2 ) n -C(0)R 18 , -(CH 2 ) n C(R 19 ) 2 CH(R 19 )(C(O)OR 20 ) I 
-(CH 2 ) n -NH-(S0 2 )-CF 3 , -(CH 2 ) n C(R 19 ) 2 CH(C(O)OR 20 ) 2 , -CCOJCKCH^n-OR 18 ,. 
a*4 -(CH 2 ) n -0-(CH 2 )n-OR 18 7 and -(CH 2 )n-(0-(CH 2 )n)n-C(CF 3 ) 2 OR 21 where each 
occurrence of n is independently an integer from 0 to 5, M can be hydrogen or 
fluorine, R 19 can independently be hydrogen, fluorine, a linear or branched 
Ci to C10 alkyl group or cycloalkyl group or a linear or branched Ci to C10 

fluorinated alkyl cycloalkyl group, R 18 can independently be hydrogen, a linear 
or branched Ci to C 10 alkyl group or cycloalkyl group or a linear or branched Ci 
to C10 fluorinated alkyl or cycloalkyl group, R 20 is not readily cleavable by an 
acid from a photoacid generator and can independently be a linear or 
branched Ci to C10 alkyl group or cycloalkyl group, or a linear or branched Ci 
to C10 fluorinated alkyl or cycloalkyl group, R 17 is not readily cleavable by a 
photoacid generator and can independently be linear or branched Ci to C10 
alkyls or fluorinated alkyls, a monocyclic or polycyclic Cjto C 2 ocycloaliphatic 
or fluorinated cycloalkyl moiety, a cyclic ether, a cyclic ketone or a cyclic ester 
(lactone), where each of the cyclic ether, ketone and ester can be fluorinated 
or not and R 21 is defined as R 17 plus hydrogen. 
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12. (Currently Amended) A method for forming contro ll ing tho d i fferent i al 
d i sso l ut i on rat e of a photoresist composition having a desired dissolution rate 
comprising: 

determining a d e s i r e d first exo mole percent of a polycyclic olefin 
monomer d e r i v e d typ e of r e p e at unit having a fluorinated carbinol 
pendent group as represented by Formula A: 




where m is an integer from 0 to 5; and Z represents -(CH 2 ) P - 
where p is equal to 1 or 2; and where at least one of Ri to R 4 is, 
independently, a fluorinated carbinol pendent group having from 1 to 20 
carbon atoms, each carbon atom, independently, being substituted with 
07 1, 2, or 3 fluorine atoms and where the oxygen atom is protected by 
a blocking or protective group that is acid cleavable; 

forming a first polymer comprising repeating units derived from said 
polvcvclic olefin monomer: 

determining a first dissolution rate of said polymer: 

modifying the first exo moie percent of said polvcvclic olefin 
monomer to a second exo mole percent greater than or less than the 
first exo mole percent: 

forming a second polymer comprising repeating units derived from 
the polvcvclic olefin monomer having the second exo mole percent: and 

formulating the photoresist composition , such composition 
comprising the second polyme r that oompr i cos a polycyc li c o le fin 
der i v e d ros i n whoro such res i n comprisos at l eact ono rep e at i ng un i t 
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dor i v o d from cuoh po l ycyo li c o le fin hav i ng a fluor i natod carb i no l 
pondont group . 

13. (Previously Presented) The method of Claim 12, where the fluorinated 
carbinol pendent group of the at least one repeating unit is selected from - 
(CR 2 )nOR , ) -(0-(CH 2 ) n )n-C(CF 3 )2-OR\ -(CH 2 0) n -C(CF 3 )2-OR\ -((CH 2 )nO) n -CH 2 - 
C(OR')(CF 3 ) 2 where each occurrence of n is an independently selected integer 
from 0 to 5, each occurrence of R is independently hydrogen or fluorine and 
where R' is a group selected from dimethyl ether, methyl ethyl ether, 2- 
methylnorbornyl, 2-methylisobornyl, 2-methyl-2-adamantyl, tetrahydrofuranyl, 
tetrahydropyranoyl, 3-oxocyclohexanonyl, mevalonic lactonyl, 
dicyclopropylmethyl (Dcpm), dimethylcyclopropylmethyl (Dmcp) and -C(0)OR" 
where R" is a f-butyl, trimethylsilyl, 2-methylnorbornyl, 2-methylisobornyl, 2- 
methyl-2-adamantyl, tetrahydrofuranyl, tetrahydropyranoyl, 
3-oxocyclohexanonyl, mevalonic lactonyl, Dcpm, or Dmcp group, or 
combinations thereof. 

14. (Currently Amended) The method of Claim 13, where the second 
dosir e d exo mole percent for the carbinol pendent group is greater than the 
expected exo isomer mole percent for the at l e ast one polycyclic olefin 
monomer. 
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1 5. (Currently Amended) The method of Claim 1 4 where the a-polycyclic 
olefin based polymer further comprises repeat units derived from polycyclic 
olefins monomers represented by one or more of Formulae A2, B and C: 




Formula B 



where for Formula A2, n' is an integer from 0 to 5 and R a , R b , and R c , 
independently, represent linear or branched Ci to C 2 o hydrocarbyl groups or 
R a and R b taken together along with the common carbon to which they are 
attached represent a saturated cyclic group containing 4 to 12 carbon atoms; 
and where for Formula B, m and Z are a as previously defined and each of R 5 , 
R 6 , R 7 and R 8 , independently, are H, a fluorine, a linear, branched or cyclic Ci 
to C 30 alkyl, alkylol, aryl, aralkyl, alkaryl, alkenyl or alkynyl; with the proviso 
that at least one of R 5 , R 6 , R 7 and R 8 is a functional group that is capable of 
crosslinking and where for Formula C, m and Z are a as previously defined 
and each of R 9 , R 10 , R 1i and R 12 , are each an independently selected neutral 
substituent selected from the group of substituents consisting of fluorines,. 
-(CH 2 ) n -C(0)OR 21 , -(CH 2 )n-(CM 2 ) n -OR 18 , -(CM 2 ) n -OC(0)R 17 , 

-(CH 2 ) n -OC(0)OR 17 , -(CH 2 ) n -C(0)R 18 , -(CH 2 ) n C(R 19 ) 2 CH(R 19 )(C(0)OR 2 °), 
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-(CH 2 ) n -NH-(S0 2 )-CF 3 , -(CH 2 ) n C(R 19 ) 2 CH(C(O)OR 20 ) 2 , -CfOJO-fC^n-OR 18 ,. 
a«4 -(CH 2 ) n -0-(CH 2 )n-OR 18 T and -(CH 2 )n-(0-(CH 2 ) n )n-C(CF 3 ) 2 OR 21 where each 
occurrence of n is independently an integer from 0 to 5, M can be hydrogen or 
fluorine, R 19 can independently be hydrogen, fluorine, a linear or branched 
Ci to Cioalkyl group or cycloalkyl group or a linear or branched Ci to C10 

fluorinated alkyl cycloalkyl group, R 18 can independently be hydrogen, a linear 
or branched Ci to C10 alkyl group or cycloalkyl group or a linear or branched Ci 
to C10 fluorinated alkyl or cycloalkyl group, R 20 is not readily cleavable by an 
acid from a photoacid generator and can independently be a linear or 
branched Ci to C10 alkyl group or cycloalkyl group, or a linear or branched Ci 
to C10 fluorinated alkyl or cycloalkyl group, R 17 is not readily cleavable by a 
photoacid generator and can independently be linear or branched Ci to C10 
alkyls or fluorinated alkyls, a monocyclic or polycyclic C 4 to C 2 o cycloaliphatic 
or fluorinated cycloalkyl moiety, a cyclic ether, a cyclic ketone or a cyclic ester 
(lactone), where each of the cyclic ether, ketone and ester can be fluorinated 
or not and R 21 is defined as R 17 plus hydrogen. 

1 6. (Currently Amended) The method of Claim 1 3, where the second 
dosirod exo mole percent for the carbinol pendent group is greater than the 
expected exo isomer mole percent for the at l oast one polycyclic olefin 
monomer. 
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17. (Currently Amended) The method of Claim 16 the a-polycyclic olefin 
based polymer further comprises repeat units derived from polycyclic olefins 
monomers represented by one or more of Formulae A2, B and C: 




Formula B 



where for Formula A2, n' is an integer from 0 to 5 and R a , R b , and R c , 
independently, represent linear or branched Ci to C 2 o hydrocarbyl groups or 
R a and R b taken together along with the common carbon to which they are 
attached represent a saturated cyclic group containing 4 to 12 carbon atoms; 
and where for Formula B, m and Z are a as previously defined and each of R 5 , 
R 6 , R 7 and R 8 , independently, are H, a fluorine, a linear, branched or cyclic Ci 
to C 3 oalky!, alkylol, aryl, aralkyl, alkaryl, alkenyl or alkynyl; with the proviso 
that at least one of R 5 , R 6 , R 7 and R 8 is a functional group that is capable of 
crosslinking and where for Formula C, m and Z are a as previously defined 
and each of R 9 , R 10 , R 11 and R 12 , are each an independently selected neutral 
substituent selected from the group of substituents consisting of fluorines,. 
-(CH 2 ) n -C(0)OR 21 , -(CH 2 ) n -(CM 2 ) n -OR 18 , -(CM 2 ) n -OC(0)R 17 , 

-(CH 2 ) n -OC(0)OR 17 , -(CH 2 ) n -C(0)R 18 , -(CH 2 ) n C(R 19 ) 2 CH(R 19 )(C(0)OR 20 ), 
-(CH 2 ) n -NH-(S0 2 )-CF 3i -(CH 2 ) n C(R 19 ) 2 CH(C(O)OR 20 ) 2 , -CfCOCMCH^n-OR 18 , 
a«4 -(CH 2 )n-0-(CH 2 ) n -OR 18 7 and -(CH 2 ) n -(0-(CH 2 )n)n-C(CF 3 ) 2 OR 21 where each 
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occurrence of n is independently an integer from 0 to 5, M can be hydrogen or 
fluorine, R 19 can independently be hydrogen, fluorine, a linear or branched 
Ci to C10 alkyl group or cycloalkyl group or a linear or branched Ci to C10 

fluorinated alkyl cycloalkyl group, R 18 can independently be hydrogen, a linear 
or branched Ci to C10 alkyl group or cycloalkyl group or a linear or branched Ci 
to C10 fluorinated alkyl or cycloalkyl group, R 20 is not readily cleavable by an 
acid from a photoacid generator and can independently be a linear or 
branched Ci to Cw alkyl group or cycloalkyl group, or a linear or branched Ci 
to C10 fluorinated alkyl or cycloalkyl group, R 17 is not readily cleavable by a 
photoacid generator and can independently be linear or branched Ci to C10 
alkyls or fluorinated alkyls, a monocyclic or polycyclic C 4 to C 2 ocycloaliphatic 
or fluorinated cycloalkyl moiety, a cyclic ether, a cyclic ketone or a cyclic ester 
(lactone), where each of the cyclic ether, ketone and ester can be fluorinated 
or not and R 21 is defined as R 17 plus hydrogen. 
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